Modification of tryptophan and methionine residues is implicated in the oxidative inactivation of surfactant protein B.
Exposing BLES (bovine lipid extract surfactant), a clinical surfactant, to reactive oxygen species (ROS) alters surfactant protein B (SP-B), as indicated by Coomassie Blue staining, silver staining, and Western analysis. Hypochlorous acid (HOCl) treatment leads to elevated maximum surface tension (gammamax) and a deterioration in minimum gamma (gammamin) during surface area cycling. Fenton reaction resulted in immediate increases in gammamin and gammamax. Intrinsic fluorescence measurements indicated Fenton, but not HOCl, induced conversion of Trp9 of SP-B to hydroxyTrp (OHTrp), N-formylkynurenine (NFKyn), and kynurenine (Kyn). Electrospray ionization mass spectrometry (ESI-MS) revealed molecular weight alterations consistent with oxidation of Met (HOCl, Fenton) and Trp (Fenton) residues. Oxidative alterations to Met29 and Met65 (HOCl, Fenton) and to Trp9 (OHTrp with HOCL and NFKyn plus Kyn with Fenton) were confirmed by matrix-assisted laser desorption mass spectrometry (MALDI-MS) studies on SP-B tryptic fragments. Some Met oxidation was observed with control SP-B. When taken together with captive bubble tensiometer measurements, these studies suggest that Met oxidation of SP-B by HOCl or Fenton interferes with phospholipid respreading during compression-expansion of surfactant films, while Fenton oxidation, which produces more extensive Met oxidation and disruption of the indole ring of Trp9, further abrogated the ability of such films to attain low surface tensions during compression. These studies provide insight into the manner by which ROS generated during acute lung injury and the acute respiratory distress syndrome act to inhibit not only endogenous surfactant but also therapeutic surfactants administered to counteract these conditions.